CLZVIMS 

1- A method of preparing a mechani^lly searchable index 
with respect to a vector database in vdiich/a finite nvunber of sets 
each including at least N-dimensional r^l vector and an 
identification number of the vector ar^ registered as vector data, 
said method cojiprising: / 

a first step of vector in^ex preparation of dividdLng N 
con^nents into m sets in a predetermined method with respect to 
the N-dimensional real vector V yof each vector data in said vector 
database, preparing m partial vectors v^ to v^^, subsequently 
tabulating a distribution of ya norm of the partial vector v^ (k = 1 
to m) , preparing a norm division table in v^ich a norm range of a 
predetermined D type norm/division is determined, calculating a 
region number d to \iA\±da said partial vector v^ belongs in 
accordance with predetermined D region center vectors Pi to p^,, 
tabulating a distribution of a cosine (v,,*Pd)/( | V^| * [p^l ) of an angle 
formed by said partial vector v^ and the region center vector p^ as 
a declination distribution, and preparing a declination division 
table in vSiichA declination range of the predetermined C type 
declination division is recorded; 

a fiecond step of the vector index preparation of dividing 
N coir^xDnents into m sets in the same method as said first st^ with 
respect yo the N-dimensional real vector V of each vector data in 
said vector database, preparing m partial vectors v^ to v^^. 




- 72 - 

referring to said norm division table to calculate a numberVr of 
the norm division to v^ch the norm of said partial vector v^ 
belongs with respect to the partial vector v^ (b = 1 torn) for the 
partial space number b, calcvilating the region mmb&r/d to which 
said partial vector v^ belongs in accordance with thfe predetermined 
D region center vectors Pi to pt^ in the same methc^ as said first 
step, calculating a declination (Vb»Pd)/( |Vb|*|py) as a cosine of an 
angle formed by said partial vector v^ and th& region center vector 
Pd indicating a center direction of the reqxon of said region 
number d, referring to said declination division table, calciilating 
a number c of the belonging declinatior/ division, and calculating 
index registration data to be registeared in a vector index from 
said partial space number b, said izfegion nxmber d, said declination 
division number c, said norm division number r, the ccuponent of 
said partial vector v^, and the^ identification nimiber i; and 

a third step of the^ vector index prq)aration of 
constituting the vector index such that the identification number 
and the ccmnponent of eacti partial vector can be searched using a 
set of the partial spape number b, the region number d, the 
declination divisioiv^number c and a norm division number range [rj, 
r2] as a key from ^aid norm division table, said declination 
division table, /and said index registration data, and such that the 
vector cowponent of each vector data can be searched with the 
identification number of the vector coirponent. 
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2 . A method of preparing a mechanically searchable irrfex 
with respect to a vector database in which a finite nimber ofysets 
each including at least N-dimensional real vector and an 
identification niimber of the vector are registered as vecjfor data^ 
said method coirprising: 

a first st^ of vector index preparation of /dividing N 
components into m sets in a predetermined method wi£h respect to 
the N-dimensional real vector V of each vector data in said vector 
database, preparing m partial vectors v^ to v^, /feubsequently 
tabulating a distribution of a norm of the partial vector v^ (b = 1 
to m) for each partial space number b, prmaring a norm division 
table in v*iich a norm range of a predetecftiined D type norm division 
is determined, calculating a region number d to v^iich said partial 
vector Vfa belongs in accordance with predetermined D region center 
vectors to p^, tabulating a distribution of a cosine 
(Vb*Pd)/( |Vb|*lPd| ) of an angle fomed by said partial vector v^ and 
the region center vector p^ as a declination distribution, and 
preparing a declination division table in vrtiich a declination range 
of the predetermined C type/declination division is recorded; 

a second step of the vector index preparation of dividing 
N conponents into m sets in the same method as said first step with 
respect to the N-dirrteJhsional real vector V of each vector data in 
said vector database, preparing m partial vectors Vj to v^, 
referring to saic/norm division table to calculate a number r of 
the norm division to \ft*iich the norm of said partial vector v^ 
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belongs with respect to the partial vector (b = 1 to m) for ^aid 
partial space b, calculating the region niimber d to v^ch se 
partial vector v^ belongs in accordance with the predeterittimed D 
region center vectors p^ to pt, in the same method as said^ first st^, 
5 calculating a declination (Vb»Pd)/( |Vb|*|pd| ) as a cosijfe of an angle 
formed by said partial vector v^ and the region center vector p^ 
indicating a center direction of the region of saad region number d, 
referring to said declination division table, c^culating a niimber 
c of the belonging declination division, calculating a coitponent 
10 division number w^ of a predetermined rang^ to vdiich v^j belongs 

from a maximum value of the norm of the /norm division corresponding 
to said calculated norm division nxmbear r with respect to each 
conponent v^j of said calculated part:ial vector Vb, and calculating 

index registration data to be req4jstered in a vector index from 

£3 / 

15 said partial space number b, s^d region ntmtoer d, said declination 

division number c, said norm /division number r, a string of said 

conponent division nimbers yWj, and the identification number i; and 

a third step of /the vector index preparation of 

constituting the vector index such that the identification number 

20 and the coirponent of /each partial vector can be searched using a 

set of the partial /space number b, the region number d, the 

declination division nxmber c and a norm division niorober range [r^, 

rj] as a key from said norm division table, said declination 

division tabl4, and said index registration data, and such that the 

25 vector con^jonent of each vector data can be searched with the 
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identification ntnnber of the vector ccirpo/ient. 



a 
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3. The vector index preparing method according to claim 
1 or 2 wherein in the first and second /steps of said vector index 
preparation, an angle cosine (vb-pd)/{/|vb|*|pd| ) is used as a 
function of an angle formed by the paitial vector vb and the region 
center vector pd, and a value of the /function is used as a 
declination to obtain the declinatidk distribution. 

4. The vector index preparing method according to claim 
1 or 2 wherein in the first and seiond steps of said vector index 
preparation, N/m components or (Nii)+1 components are extracted in 
order from a top component of V s6 that all components of an N- 
dimensional vector V are extract^, and the partial vector is 
prepcired. 



20 



5. The vector index Preparing method according to claim 
1 wherein in the first step of/ said vector index preparation, 
during preparation of the nori division table, the norm division is 
determined based on the tabulation result of the norm distribution 
so that the number of partial vectors belonging to the norm range 
corresponding to each norm iivision becomes as uniform as possible. 



25 



6. The vector iridex preparing method according to claim 
1 wherein in the first stL of said vector index preparation. 
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during prq>aration of the declination division table ^ /he 
declination division is determined based on the tabolation result 
of the declination distribution so that the numbey of partial 
vectors belonging to the declination range corr^ponding to each 
5 declination division becomes as uniform as possible. 

7. The vector index preparing method according to claim 
^ 1 or 2 vrtierein in the first and second st^s of said vector index 

preparation, the region number of the palttial vector v^ is obtained 
10 as a nxjmber d of the region center vecjcor p^ in v*iich a cosine 

Ip (Vb»Pd)/( |Vb|*|pd| ) of an angle formeci/by p^ and v^ is largest airong 

P the predetemdned D region center yLor p. to ft. 

«;» 
fp 

V^i H 

! U # 

il 8, The vector dLndex preparing method according to claim 

U 15 1 or 2 v*ierein in the third step of said vector index preparation, 
a search tree in which a nim)ber (b*Nd*Nc*Nr)+(d*Nc*Nr)+(c*Nr)+r 
obtained by combining the partial space number b, the region number 

/ 

d, the declination divisifon nim±>er c, and the norm division number 
r can be used as a key^to search the identification number i and 
20 the corrponent of the^/ector, and a table in which the vector data 
identification number is used as an affix and the key of said 
search tree of each partial vector is recorded are prepared and 
used as part of the vector index. 



25 9. /The vector index preparing method according to claim 
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1 or 2 vdierein in the second st^ of said vector index preparaftiion, 
the vector obtained by normalizing all vectors (0^ 0, /I) to 

(-1/ -1) vrtiose coirponent is any one of {-l, 0, +1} and v*iich 

are not 0 vector is used the region center vector. 

10. A similar vector searching method in/vrtiich a query 
vector Q of an N-dimensional real vector, an innet product lower 
limit value a, and maximum obtained vector nimOzfer L are designated 
as search conditions, a vector index pr^>arey from vector data with 
a finite number of sets of at least N-dimenfeional real vector and 
an ID number of the real vector registered therein is searched, and 
L sets at maximum (i, VQ) of an identification number i and an 
inner product of Q and V are obtained/with respect to vector data 
p (i, V) Of said vector database A^iios^ value VQ of the inner product 

15 with said query vector Q is larger than said inner product lower 
limit value a, said similar vector searching method comprising: 

a first step of simiZLar vector search of dividing N 
con?»nents of Q into m setsy/in the same predetermined method as a 
method used in preparing ^id vector index with respect to said 
20 query vector Q, preparijig m partial query vectors q^ to q,, 

calculating a partial Anner product lower limit value 4 as a lower 
limit value of an inner product (hereinafter referred to as 
"partial inner prxjWuct) of each partial query vector q^ and the 
corresponding p^ial vector from a designated inner product lower 
25 limit value o/, calculating a partial space nvunber b, and a set (c. 
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[Tj, Tj]) of a declination division number c to be searched in/a 
region number d and a norm division range [r^, rj] from a value of 
an inner product Pd*<i of the region center vector andysaid 
partial query vector q^,, said partial inner product lowfer limit 
value fb/ and a norm division table and a declinationr division 
table in said vector index with respect to each partial query 
vector q, (b = 1 to m) and each region b, searchmg a range of said 
vector index using (b, d, c, [r^, rj) as a seafch condition based 
on said calculated (c, [r^^ rj]), obtaining the identification 
number i and the conponent of the partial ^/ector v^ satisfying the 
condition as an index search result, ca3j!Tulating a partial inner 
product difference (Vb*q,)-fb as a difference between a partial 
inner product v^^q, of said v^ and q, smd said partial inner product 
lower limit value f^,, and accxamulat^g (adding) the difference as 
an inner product difference upper/ limit value S[i] of the 
identification number i of an inner product difference table; and 
a second step of th^ similar vector search of searching 
said vector index with the identification number i in order from a 
largest value in said inn^er product difference table S[i] to obtain 
a vector data conponent/v, calculating an inner product difference 
value t = V»Q-a by si;±)tracting a from the inner product VQ of V 
and said query vector Q, and outputting a set of at least the 
identification nviraber i and an inner product t+a as a search 
result with respect to L pieces at maximum of vector data with a 
large inner ^product difference value v*ien L or more pieces of 



vector data having the inner prcxiuct difference value larger than 
maxitftum value of an elonent having a non-calculated inner prcwuct 
difference value are collected, or vrtien the inner products/of all 
the vector data having a positive inner product differeiv^e upper 
limit value are calculated in said inner product difference table. 

11. A similar vector searching method in which a query 
vector Q of an N-dimensional real vector, a disi^nce upper limit 
value a, and maximum obtained vector number yare designated as 
search conditions, a vector index prepared zxxm vector data with a 
finite nim±>er of sets of at least N-dimensional real vector and an 
identification number of the real vector^ registered therein is 
searched, and L sets at maximum (i, n^) of an identification nxmiber 
i of an N-dimensional real vector y in said vector data and a 
distance p between Q and V are ^tained such that a value of an 
inner product with said query vector Q is not more than said 
distance upper limit value a,/ said similar vector searching method 
coir5)rising: 

a first step of/similar vector search of dividing N 
components of Q into m/sets in the same predetermined method as a 
method used in preparing said vector index with respect to said 
query vector Q, preparing m partial query vectors q^ to q^, 
calculating a partial square distance upper limit value f^ as an 
upper limit value of a square distance Ivb-q^l^ (i-e., square of 
Euclidean distance, hereinafter referred to as "partial square 
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distance") of each partial query vector q^, and the corresponding 
partial vector v^ from a designated distance upper limit /alue a, 
systematically generating a set (b, d, c, [r^, r^]) of ^ partial 
space number b to be searched, a region number d, a /declination 
division number c and a norm division range [r^, r^] from said 
partial query vector q^, said partial square di^itance upper limit 
value 4, and a norm division table and a dec/ination division 
table in said vector index with respect to/each partial query 
vector qb (b = 1 to m) , searching a range!^ of said vector index 
using said generated (b, d, c, [r„ r,y( as a search condition, 
obtaining the identification numbered and the ccn^xonent of the 
partial vector v^ satisfying the ozSndition as an index search 
result, calculating a partial s^are distance difference fb-lvf-qbl 
as a difference between said partial square distance upper limit 
value 4 and a partial squar6 distance |Vb-qb|' of v^ and q^, and 
accumulating (adding) the/difference as a square distance 
difference upper limit /alue S[i] of the identification number i of 
a square distance dlEJference table; and 

a second step of the similar vector search of searching 
said vector indesc/with the identification number i in order from a 
largest value iji said square distance difference table S[i] to 
obtain a ^rect/r data canponent V, calculating a square distance 
difference Value a'-|v-Q|' by subtracting a square distance jv-Q]' 
of V and s4id query vector Q fran a squared distance upper limit 
value a7 and outputting a set of at least the identification 



number i and a distance (a^-t)^ as a search result with resp^ to 
L pieces at maximm of vector data with a large square dist^^e 
difference value t when L or more pieces of vector data h/ving the 
square distance difference value larger than a n»axiinuy4alue of an 
element having a non-calculated square distance dif f^ence value 
are collected, or when the square distance dif fererfce values of all 
the vector data having a positive square distan^ dif f erence upper 
lixnit value are calculated in said square dis^ce difference table. 

12. The similar vector searching method according to 
claim 10 or 11 wherein in the first ste/of said similar vector 
search, N/m components or (N/m)+l cotj^nents are extracted in order 
from a top component of V so that a/l components of an N- 
dimensional vector V are extracte/, and the partial query vector is 
prepared. / 

13. The similar /ector searching method according to 
claim 11 wherein in the f4st step of said similar vector search, 
the partial inner prod^ lower limit value f, as the lower limit 
value of the inner p^duct of said partial query vector q, and the 
corresponding part<4l vector v, is calculated from a designated 
inner product lower limit value a by f ^ = alq^l V2:( Iq^l') • 

14/The similar vector searching method according to 
claim 11 herein in the first step of said similar vector search. 
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the partial square distance upper limit value 4 as the upper/limit 
value of the square distance of said partial query vector and 
the corresponding partial vector v^ is calculated from a ydesignated 
distance lower /upper limit value a by ft = |<i, 1^/2 ( 1^1^) • 

15. An apparatus for preparing a mechanically searchable 
index with respect to a vector database in whict/a finite number of 
sets each including at least N-dimensional rep vector and an 
identification number of the vector are registered as vector data, 
said apparatus ccroprising: 

partial vector calculation mear^ for dividing N 
components into m sets in a predeteimiJjfed method with respect to 
the N-dimensional real vector V of each vector data in said vector 
database, and preparing m partial ^^ctors Vi to v„; 

norm distribution tabulation means for tabulating a 
distribution of a norm of the pefrtial vector v^ (k = 1 to m) among 
said prepared m partial vectors v^ to v„, and preparing a norm 
division table in which a no6ii range of a predetermined D type norm 
division is deternnined; / 

region number calculation means for calculating a region 
number d to which said Zrtial vector v^ belongs in accordance with 
predetermined D region center vectors Pi to p^; 

declinatioh distribution tabvilation means for tabulating 
a distribution ot L cosine (v,«pJ/( lvj*|p,| ) of an angle formed by 
said partial vector v^ and the region center vector Pa as a 
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declination distribution, and preparing a declination division 
table in \ft*iich a declination range of the predeterminea C type 
declination division is recorded; / 

norm division number calculation means for referring to 
said norm division table to calculate a number r of the norm 
division to v^ch the norm of said partial vectpr Vj, belongs with 
respect to the partial vector v^ (b = 1 to m) >tor the partial space 
number b among the m partial vectors v^ to v/ prepared by said 
partial vector calculation means; / 

declination division number calculation means for 
calculating a declination (Vb*Pd)/{ jv^l *|/Pd| ) as a cosine of an angle 
formed by said partial vector Vj, and the region center vector p^ 
indicating a center direction of the^region of said region number d 
calculated by said region niimber calculation means; 

index data calculation means for calculating index 
registration data to be registered in a vector index from said 
partial space number b, said region number d, said declination 
division nimiber c, said norm division number r, the cc3irponent of 
said partial vector v^, an^ the identification nvmtoer i; and 

index oonstitutmag means for constituting the vector 
index such that the id^tif ication nximber and the con^xDnent of each 
partial vector can be searched using a set of the partial space 
number b, the region ^number d, the declination division number c 
and a norm division number range [r^, r^] as a key from said norm 
division table, /said declination division table, and said index 
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registratiion data, and such that the vector component of yfeach 
vector data can be searched with the identification number of the 
vector canponent. 

16. An apparatus for preparing a inechan/cally searchable 
index with respect to a vector database in which/a finite number of 
sets each including at least N-dimensional reaV vector and an 
identification number of the vector are regi^ered as vector data, 
said apparatus cOT?)rising: 

partial vector calculation means/for dividing N 
components into m sets in a predetentdnei method with respect to 
the N-dimensional real vector V of eacl/ vector data in said vector 
database, and pr^)aring m partial vectors v, to v„; 

norm distribution tabulati6n means for tabulating a 
distribution of a norm of the partial vector v, (b = 1 to m) for a 
partial space number b among saM prepared m partial vectors v, to 
v„, and preparing a norm divisio( table in which a norm range of a 
predetermined D type norm division is determined; 

region number calculation means for calculating a region 
number d to which said par/ial vector v, belongs in accordance with 
predetermined D region cdlter vectors p, to p^; 

declination distribution tabulation means for tabulating 
a distribution of a co/ine (v,.p,)/( |v,|*|pa| ) of an angle formed by 
said partial vector v( and the region center vector Pa as a 
declination distrib/tion, and preparing a declination division 
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table in which a declination range of the predetermined ^type 
declination division is recorded; 

norm division nuniber calculation means for referring to 
said norm division table to calculate a number r of ithe norm 
division to which the norm of said partial vector belongs with 
respect to the partial vector v, (b = 1 to m) for/a partial space b 
among the m partial vectors v, to v„ prepared b^said partial vector 

calculation means; 

declination division number calculation means for 
calculating a declination (v,.p,)/( |v,| * lp,| / as a cosine of an angle 
formed by said partial vector v^ and the legion center vector Pa 
indicating a center direction of the region of the region number d 
calculated by said region number calculation means; 

component division number osculation means for 
calculating a component division nuijfoer w, of a predetermined range 
to which v^ belongs from a maximum/value of the norm of the norm 
division corresponding to said calculated norm division number r 
with respect to each component f^^ of said calculated partial vector 

Vb; 

index data calculation means for calculating index 
registration data to be registered in a vector index from said 
partial space number b, s/id region number d, said declination 
division number c, said Aorni division number r, a string of said 
component division num^rs w^, and the identification number i; and 
index constituting means for constituting the vector 
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index such that the identification number and the coinponent of iach 
partial vector can be searched using a set of the partial spa^e 
number b, the region number d, the declination division ni^ c 
and a norm division number range [r„ r,] as a key from sa/d norm 
division table, said declination division table, aiKl sa/d index 
registration data, and such that the vector component/of each 
vector data can be searched with the identification/number of the 
vector ccsnponent. / 

17. The vector index preparing apparatus according to 
claim 15 or 16 .herein said partial vector o4lculation means 
extracts N/m components or (N/m)+l components in order from a top 
compon«it of V so that all components of/an N-dimensional vector V 
are extracted, and prepares the partia/ vector. 

18. The vector index preg^ring apparatus according to 
claim 15 wherein during preparatio4 of the norm division table said 
norm distribution tabulation mea4 determines the noma division 
based on the tabulation result /4f the norm distribution so that the 
number of partial vectors bel/nging to the noon range corresponding 
to each norm division becomis as uniform as possible. 

19. The vectoi/ index preparing apparatus according to 
claim 15 wherein durin/ preparation of the d«:lination division 
table, said declinati/n distribution tabulation means detennines 



# 



- 87 - 

the declination division based on the tabiilation result/ of the 
declination distribution so that the number of partiaQ vectors 
belonging to the declination range corresponding tp each 
declination division becomes as uniform as possiixLe. 



20. The vector index preparing ajjparatus according to 
claim 15 or 16 vrtierein said region number /calculation means obtains 
the region number of the partial vector /Vb as a number d of the 
region center vector p^ in \ftdiich a cosine (Vb»Pd)/( | v^j * |pd| ) of an 
angle formed by p^ and v^ is largest yamong the predetermined D 
region center vector p^ to p^,. 



21. The vector index/ preparing apparatus according to 
claim 15 or 16 wherein said i^dex constituting means prepares a 
search tree in v*iich a number (b*Nd*Nc*Nr)+(d*Nc*Nr)+(c*Nr)+r 
obtained by combining thevpartial space number b, the region number 
d, the declination division number c, and the norm division number 
r can be used as a key/to search the identification number i and 
the conponent of theyvector^ and a table in vAiich the vector data 
identification nun^er is used as an affix and the key of said 
search tree of each partial vector is recorded, and uses the search 
tree and the table as a part of the vector index. 



22./ The vector index preparing apparatus according to 
claim 15 or/l6 vrtierein said region number calculation means vises 
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the vector obtained by normalizing all vectors (0, o/ +1) to 

(-1, ...^ -1) whose conponent is any one of {-1, 0, +l>/and viiich 
are not 0 vector as the region center vector. 

23. A similar vector searching apparatii^ for designating 
a query vector Q of an N-<iimensional real vector/ an inner product 
lower limit value a, and maximum obtained vector number L as 
search conditions, searching a vector index orepared from vector 
data with a finite number of sets of at lea^t N-dimensional real 
vector and an ID number of the real vectoy registered therein, and 
obtaining L sets at maximum (i, V*Q) of An identification nimiber i 
and an inner product of Q and V with respect to vector data (i, V) 
of said vector database v*iose value V^Q of the inner product with 
said query vector Q is larger than ^aid inner product lower limit 
value a, said similar vector searching apparatus ccitprising: 

partial query condition calculation means for dividing N 
conponent s of Q into m sets ijn/the same predetermined method as a 
method used in preparing said' vector index with respect to said 
query vector Q, preparing rry'^partial query vectors q^ to q^, and 
calculating a partial inner product lower limit value f^ as a lower 
limit value of an inner product (hereinafter referred to as 
"partial inner product)/ of each partial query vector <j, and the 
corresponding partial yvector from a designated inner product lower 
limit value a; / 

search obgect range generation means for calculating a 
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partial space nimber and a set (c, [r^, Tj]) of a dec^^ation 
division niamber c to be searched in a region nuniber d/and a norm 
division range [ri^ r^] from a value of an inner prcxiuct Pd^cj, of the 
region center vector p^ and said partial query vector q^, said 
5 partial inner product lower limit value f^, and a/ norm division 
table and a declination division table in said y^ector index with 
respect to each partial query vector (i> (b = y to m) and each 
region b; 

index search means for searching^ range of said vector 
10 index using (b, d, c, [r^, rj]) as a search condition based on (c, 
[r^, r2]) calculated by said search objecrt range generation means, 
and obtaining the identification number i and the conponent of the 
partial vector v^ satisfying the condition as an index search 
resiiLt: 

j,^ 15 inner product differenc^ upper limit calculation means 

^ for calculating a partial inner/product difference (Vb*qb)-fb as a 

difference between a partial iiiner product v^^ti of said v^ and cj, 
and said partial inner product lower limit value f^/ and 
accumulating (adding) the difference as an inner product difference 
20 upper limit value S[i] of ythe identification number i of an inner 
product difference table/ and 

similarity seaarch result determination means for 
searching said vector /index with the identification number i in 
order from a largest ^value in said inner product difference table 
25 S[i] to obtain a vector data coirponent V, calculating an inner 
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product difference value t = V»Q-a by subtracting a from the^ inner 
prcxhict VQ of V and said query vector Q, and outputting a/set of 
at least the identification number i and an inner producrc t+a as a 
search result with respect to L pieces at maximum of vifctor data 
with a large inner product difference value \rfien L or more pieces 
of vector data having the inner product dif ferenc^ value larger 
than a maximum value of an element having a nonA^alculated inner 
product difference value are collected, or vrtien the inner products 
of all the vector data having a positive inner product difference 
upper limit value are calculated in said Aimer product difference 
table, / 

24. A similar vector searching apparatus for designating 
a query vector Q of an N-dimensional real vector, a distance upper 
limit value a, and maximum obtsoned vector nimiber L as search 
conditions, searching a vector index prepared from vector data with 
a finite nvmiber of sets of ^at least N-dimensional real vector and 
an identification number yof the real vector registered therein, and 
obtaining L sets at maximum (i, p) of an identification number i of 
an N-dimensional real/ vector V in said vector data and a distance p 
between Q and V such that a value of an inner product with said 
query vector Q is/ not more than said distance upper limit value a, 
said similar vector searching apparatus conprising: 

partial query condition calculation means for dividing N 
conponents of Q into m sets in the same predetermined method as a 
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method used in preparing said vector index with respect tx/ said 
query vector preparing m partial query vectors q^ to 
calculating a partial square distance upper limit value ft as an 
upper limit value of a square distance Iv^-qt,!^ (i.e./ square of 
5 Euclidean distance^ hereinafter referred to as ''partial square 
distance") of each partial query vector q, and tfie corresponding 
partial vector v^ from a designated distance upper limit value a; 

search object range generation me^is for systematically 
generating a set (b, d, c, [r^, rj) of a partial space number b to 
10 be searched, a region number d, a declination division number c and 



ffl a norm division range [rj, from sai^ partial query vector q,/ 

£3 

- said partial square distance upper liinit value f^, and a norm 

C3 / 

fg division table and a declination d/vision table in said vector 

?! ! 

M index with respect to said partial query vector q, (b = 1 to m) ; 

C3 / 
M 15 index search means for searching a range of said vector 

^ index using (b, d, o, [r^, rjJO generated by said search object 

range generation means as ^'search condition, and obtaining the 

identification number i the coirponent of the partial vector v^ 

satisfying the condition as an index search result; 

20 square distance difference upper limit calculation means 

for calculating a^^^artial square distance difference fb--|Vb-q,|^ as a 
difference between said partial square distance upper limit value 
fb and a parti^ square distance |Vb-q,|^ of v^ and q,, and 
accumulating /adding) the difference as a square distance 

25 difference japper limit value S[i] of the identification number i of 
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a square distance difference table; and 

similarity search result determination means for 
searching said vector index with I the identification number i in 
order from a largest value in s^d square distance difference table 
S[i] to obtain a vector data component V, calculating a square 
distance difference value a^-|vi-Q|^ by sx±)tracting a square 
distance |V-Q|^ of V and said cAiery vector Q from a squared 
distance upper limit value a%/ and outputting a set of at least the 
identification number i and a /distance (a^-t)^^ as a search result 
with respect to L pieces at nfeximum of vector data with a large 
square distance difference value t when L or more pieces of vector 
data having the square distance difference value larger than a 
maximum value of an element naving a non-calculated square distance 
difference value are collectied, or when the square distance 
difference values of all th^ vector data having a positive square 
distance difference upper ifimit value are calculated in said square 
distance difference table. 



20 



25. The similar/ vector searching apparatus according to 
claim 23 or 24 vSierein sa^d partial query condition calculation 
means extracts N/m components or (N/m)+l components in order from a 
top conponent of V so that all corrponents of an N-dimensional 
vector V are extracted^ /and prepares the partial query vector. 



25 



26. The similar vector searching apparatus according to 
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claim 23 v*ierein the partial inner product lower limit \^ue as 
the lower limit value of the inner product of said pai^tial query 
vector and the corresponding partial vector v^ is /Calculated from 
a designated inner product lower limit value a by ^j.^ 
a|q,|^/2:(|q,|^). 




27. The similar vector searching ^paratus according to 
claim 24 vdierein the partial square distance upper limit value f^ 
as the upper limit value of the square distance of said partial 
query vector and the corresponding p^firtial vector v^ is 
calculated from a designated distance/lower /upper limit value a by 

4 = a^i<i,r/2:(iq.r). 



28. A recording medium in \^*LLch a CQn5)uter program for 
executing the method of claim A or 2 is recorded. 



29. A recording^ medium in vrtiich a coirputer program for 
realizing the apparatus/of claim 15 or 16 by software is recorded. 



